Quality aspects of fibrinolytic agents based on biochemical characterization.
The purity, composition and in vitro fibrinolytic activity of four commercially available fibrinolytic agents, alteplase (recombinant tissue plasminogen activator, rt-PA, Actilyse; CAS 105857-23-6), streptokinase, urokinase and anistreplase (ansioyl-plasminogen-streptokinase activator-complex, APSAC), have been compared in this investigation. The fibrinolytic activity was measured in an in vitro thrombolytic assay. In this assay a human blood thrombus is dissolved in an environment of human plasma. This assay is representative for the in vivo situation, where plasminogen activation is also a limiting step in thrombolysis. In the in vitro thrombolytic assay alteplase is about 10 times more effective in clot lysis than either streptokinase or urokinase and more than 300 times more active than anistreplase. In addition, the ratio of active ingredient to total protein content in the preparations was analysed by RP-HPLC, SDS-PAGE, GPC-HPLC and amino acid analysis. The portion of active ingredient per total protein was 99.9% for alteplase, 55% for anistreplase, 20% for urokinase and 1% for streptokinase. This demonstrates that alteplase is the only fibrinolytic agent tested which is essentially free of protein additives of human origine and potential contaminants associated therewith. The superior purity of alteplase compared to the other fibrinolytics was confirmed by SDS-PAGE, RP-HPLC, and HPLC-GPC. Significant levels of aggregates were detected in streptokinase and urokinase preparations, whereas alteplase and anistreplase were essentially free of aggregates. These data demonstrate that there are significant differences in composition, purity and in vitro activity between different fibrinolytic agents.